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Abstract 
 
The climatic conditions of tropical and subtropical regions within Australia present, at times, extreme risk of physical 
activity induced heat illness. Many administrators and teachers in school settings are aware of the general risks of heat 
related illness. In the absence of reliable information applied at the local level, there is a risk that inappropriate decisions 
may be made concerning school events that incorporate opportunities to be physically active. Such events may be 
prematurely cancelled resulting in the loss of necessary time for physical activity. Under high or extremely high risk 
conditions however, the absence of appropriate modifications or continuation could place the health of students, staff and 
other parties at risk. School staff and other key stakeholders should understand the mechanisms of escalating risk and be 
supported to undertake action to reduce the level of risk through appropriate policies, procedures, resources and action 
plans.  
 
 
Introduction 
 
The health and social benefits of regular physical activity are widely documented. Over the past two decades, there has 
been steady growth in the range of epidemiological evidence supporting the role that physical activity can play in reducing 
risk for a range of health problems including cardiovascular disease, type 2 diabetes, some forms of cancer, osteoporosis 
and the prevention of injury related falls (Bauman, Bellew, Vita, Brown & Owen, 2002). The Healthy Kids Queensland 
Survey 2006 (Abbott et al., 2007) report identified increasing rates of overweight and obesity among Australian children 
and adolescents during the period 1985 to 1995. The same report compared 2006 Queensland data to national data from 
1985 and 1995 and indicated a continued upward trend for rates of overweight and obesity. Physical activity research has 
also demonstrated positive associations with mood, alertness, stress, self esteem, anxiety and depression (Bauman, 
Bellew, Vita, Brown & Owen, 2002). Australia’s Health 2008 (Australian Institute of Health and Welfare, 2008), highlights 
the importance of physical activity as a necessary action for healthy growth and development of children. The points 
raised here support regular exercise as an important investment for all age groups.  
 
A significant proportion of Australians do not meet the National Physical Activity Guidelines (Australian Institute of Health 
and Welfare, 2008). The Australian Government, Department of Health and Ageing (2004a & 2004b) recommends that 
school age children and adolescents should be engaged in ‘at least sixty minutes of moderate to vigorous physical activity 
every day’. Developing positive attitudes to exercise is essential for the establishment of an important health behaviour: 
engagement in regular physical activity. The school context is one setting where opportunities for physical activity must 
be provided. A common problem in many Australian schools today is that of a crowded curriculum. With many different 
aspects of the school curriculum competing for time, opportunities for children and adolescents to be physically active 
need to be fully utilised.  
 
The climatic conditions of tropical and subtropical regions within Australia present, at times, extreme risk of physical 
activity induced heat illness. The purpose of this paper is to identify how to recognise and manage the risk of physical 
activity induced heat illness in school settings. The latter section will identify practical methods that can be applied at the 
local level. The intention of this paper is to indicate how evidence based decisions can be made, in order to prevent ill 
informed decisions. Ill informed decisions may be detrimental to students, staff and other relevant stakeholders in two 
ways, through: 
 
•  the loss of time to be physically active due to cancellation of activities during moderate to high risk conditions when 
 the activities could safely occur with appropriate modifications and provisions; and 
 
•  placing the health and safety of students, staff and other stakeholders at risk by continuing to run an activity, as 
 previously scheduled, during extreme risk conditions.  
 
 
Physical activity induced heat illness 
 
Prolonged levels of moderate to vigorous physical activity results in the production of heat which we attempt to regulate 
by voluntary actions including clothing choices and seeking shade or involuntary physiological processes of heat 
dissipation via radiation, convection, conduction and evaporation. An inability to remove the additional heat and 
subsequent increase in core temperature can result in heat illness. The traditional definition of heat illness includes a 
progression of increasing symptom severity; from cramps, to exhaustion and finally heat stroke which can be fatal.  
 
Heat cramps involve a painful spasm of skeletal muscle. Sweating results in fluid and electrolyte (particularly sodium) 
losses from the body. Heat cramps are thought to occur when there is insufficient salt in ingested fluids (Armstrong, Casa, 
Millard-Stafford, Moran, Pyne & Roberts, 2007; Greaves, Porter, Hodgetts & Woolard, 2006). The disturbance in the 
balance between sodium, potassium and chloride across the cell membrane is thought to cause the spasm. Replenishing 
electrolytes alleviates the problem.  
 
Heat exhaustion can present a variety of symptoms such as headache, dizziness, weakness, elevated heart rate, 
elevated breathing rate, low blood pressure and mildly elevated core temperature (<40°C). Heat exhaustion is caused by 
a failure of the cardiovascular system to simultaneously supply adequate blood flow to vital organs and working muscles, 
as well as to the skin for heat loss purposes (Donoghue, Sinclair & Bates, 2000). This is the result of a decrease in blood 
volume from fluid and salt depletion from excessive sweat loss (Greaves et al., 2006). Treatment should include moving 
the individual to a cool location, ingestion of fluid and electrolytes, and lying in a supine position with legs elevated.  
 
Heat stroke is the most severe form of heat illness as it can result in permanent tissue damage or can even be fatal. 
Heat stroke can occur in conditions of high heat and humidity with no physical activity (classic heat stroke) or during 
physical activity (exertional heat stroke). In both cases, core body temperature is elevated to ≥ 41°C due to a failure of the 
heat regulating mechanisms to facilitate heat loss at its rate of production (Greaves et al., 2006). Early symptoms of this 
condition are similar to those seen in heat exhaustion but can progress to disorientation and confusion, irrational or 
unusual behaviour, loss of balance and muscle function, collapse and unconsciousness. Classic heat stroke commonly 
presents with hot and dry skin due to a cessation of sweating, however exertional heat stroke can occur whilst the skin 
appears sweat-soaked and pale (Armstrong et al., 2007). Immediate emergency medical attention should be sought if 
heat stroke is suspected.  
 
Are children more susceptible to physical activity induced heat illness?  
 
There are many physical and physiological characteristics specific to children, which have traditionally been indicated to 
predispose children to heat illness (Falk, 1998); although these are now being challenged (Rowland, 2008). These 
characteristics primarily focus on a larger body surface area to mass ratio, and a decreased sweating response. The 
average 8 year old has a 50% greater body surface area to mass (BSA/M) ratio than that of an adult, however above the 
age of 13 years this difference becomes insignificant. An increased BSA/M ratio is actually beneficial for heat loss as it 
increases heat dispersion through the skin via radiation. However, when the ambient (air) temperature is greater than the 
skin temperature, the high BSA/M ratio becomes disadvantageous as the body begins to absorb heat from the 
environment (an example of this is when a child is left in a car with the windows up). Ambient temperatures would 
therefore have to exceed 38°C for the child’s high BSA/M ratio to become a potential liability.  
 
Prepubertal boys have a reduced sweating capacity compared with adults. This is despite sweat glands being present 
from birth and sweat gland density reaching its maximum around 2-3 years of age (Falk, 1998; Armstrong & Maresh, 
1995). The reduced sweating capacity reflects a lower output of sweat per gland as well as a decreased sensitivity of 
output to a given air temperature. Sweat rates of nine year olds are approximately half that of adult males, but equivalent 
to adult females (Kawahata, 1960) indicating a relationship to a lack of male sex hormones (Inoue, Kuwahara & Araki, 
2004). Adult females (and therefore prepubertal children) are not more at risk of heat illness due to their reduced 
sweating response as they are capable of efficient heat loss through their higher BSA/M ratio.  
 
Contrary to historical assumptions, current physiological research does not support the notion that children participating in 
activity are more susceptible to exercise induced-heat illness than adults. Indeed cases of serious heat-illness in child 
athletes are absent from the medical literature; highlighted by a ten year survey of emergency department presentations, 
hospital admissions and ambulance responses in Cairns (Tropical, North Queensland) failing to discover a single case of 
heat-related illness in a child athlete (Brun & Mitchell, 2006). A reason why heat-related illness may be commonly 
associated with children, is the greater incidence of heat stroke during heat waves (unrelated to activity) in paediatric age 
groups (Adcock, Bines & Smith, 2000; Nakai, Itoh & Morimoto, 1999), but this is restricted to children under the age of 
four and is primarily related to parent neglect and pre-existing chronic illness (Yaron & Niermeyer, 2004). 
 
Sports Medicine Australia – Policies and guidelines for heat illness and hot weather 
 
Sports Medicine Australia (SMA) is Australia’s self-proclaimed peak authority on medicine and science in physical activity 
and sport. They provide advice and guidelines to help create a safer environment for Australians of all ages engaged in 
sport and physical activity. SMA has produced several publications including; ‘Preventing Heat Illness in Sport’ policy 
statement, ‘Hot Weather Guidelines’ and a fact sheet, ‘Beat the heat – Playing and exercising safely in hot weather’ which 
can all be accessed from the SMA website www.sma.org.au. Tables 1 and 2 were sourced directly from these documents 
and highlight appropriate individual and organisational responses. Table 1 provides recommendations appropriate for hot 
and dry weather conditions. Table 2 is based upon the Wet Bulb Globe Temperature (WBGT) Index and provides 
recommendations for humid weather conditions that are more likely to be experienced in tropical and subtropical regions 
of Australia. 
 
 
 
 
Table 1. Environmental factors – Ambient temperature (most useful during hot and dry weather) 
(Source: Sports Medicine Australia, 2007a, p. 3) 
 
 
 
Table 2. Environmental factors – Wet Bulb Globe Temperature Index (most useful during humid weather) 
(Source: Sports Medicine Australia, 2007a, p. 4) 
 
 
 
 
Determining and managing risk 
 
Analysis of Australian climate data 
 
The climate records for all Australian state and territory capitals, extending back the last 13 years (Perth) and in some 
cases, in excess of 150 years (Brisbane, Darwin, and Sydney), as published by the Australian Bureau of Meteorology 
(BOM) were accessed to calculate the wet bulb globe temperature (WBGT) and the number of days where the ambient 
temperature exceeded 35°C for each month. The wet bulb globe temperature was determined from the mean high 
temperature and the relative humidity recorded at 3pm using the following equation adapted for use by organisations 
unable to access a wet bulb globe thermometer (American College of Sports Medicine, 1984). 
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Where Ta is the ambient temperature in degrees Celsius and rh is the relative humidity as a percentage. 
 
The results of the climate data analysis are shown in Tables 3 and 4. Table 3 highlights mean number of days exceeding 
35°C and when paired with the SMA ambient temperature guidelines (Table 1) produces the following observation. 
Darwin recorded the greatest number of mean days exceeding 35°C with 42, followed by Perth (22), Adelaide (14) and 
Melbourne (11). All Australian state and territory capital cities registered at least one month of one or more days 
exceeding 35°C. 
 
Table 3. Australian state and territory capital cities – Mean number of days exceeding 35°C 
 
  Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 
Adelaide 5 4 1 0 0 0 0 0 0 0 1 3
Brisbane 1 1 0 0 0 0 0 0 0 0 1 1
Canberra 3 2 0 0 0 0 0 0 0 0 0 1
Darwin 3 2 3 5 2 0 0 1 3 7 9 8
Hobart 1 0 0 0 0 0 0 0 0 0 0 0 
Melbourne 4 3 1 0 0 0 0 0 0 0 1 2
Perth 6 6 4 0 0 0 0 0 0 0 1 5
Sydney 1 1 0 0 0 0 0 0 0 0 1 1
 
Given that this comparison is based on recommendations appropriate for hot and dry conditions, it is important to 
examine WBGT data, in line with SMA WBGT guidelines for tropical and subtropical regions that typically exhibit higher 
humidity levels. Table 4 indicates mean monthly WBGT which can be paired with the SMA WBGT guidelines (refer Table 
2). Darwin met or exceeded a WBGT of 30 in all but one month of the year, with Brisbane reaching this level from 
December through to February. No other state or territory capital met or exceeded a WBGT of 30 (refer Table 4). 
Brisbane, in comparison to its high WBGT averaged only 4 days when the temperature exceeded 35°C. It is therefore 
important to ensure that the guidelines used are appropriate for the climatic conditions experienced at the local level. 
 
Table 4. Australian state and territory capital cities – Mean monthly Wet Bulb Globe Temperature 
 
  Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 
Adelaide 26 26 24 22 19 17 17 17 19 21 23 24 
Brisbane 30 30 29 26 23 21 20 21 23 26 28 30
Canberra 25 26 23 20 17 14 14 15 17 19 22 24 
Darwin 36 36 36 34 32 30 29 30 32 34 36 36
Hobart 22 22 21 19 17 15 15 15 16 18 19 21 
Melbourne 25 25 23 20 18 16 15 16 18 20 22 23 
Perth 28 28 27 25 22 20 19 19 20 22 25 27 
Sydney 27 27 26 23 20 18 17 18 20 22 24 26 
 
Implications for school settings  
 
The SMA policy statement, Preventing Heat Illness in Sport (2007b), indicates that activities involving moderate to high 
intensity activity should be scheduled to avoid extreme risk conditions (≥36°C ambient temperature or WBGT ≥30°C). 
Responding to this guideline, all schools in Australian capital cities would be forced to cancel or postpone events at some 
point in the school year. Ambient temperature cannot be solely utilised as an index of heat stress as it does not recognise 
the impact of humidity in assessing an individual’s ability to regulate heat. WBGT takes into account not only ambient 
temperature, but also humidity, solar radiation and wind velocity. Comparison of the SMA policy extreme risk guidelines 
(≥36°C ambient temperature or WBGT ≥30°C) with data presented in Tables 3 and 4 highlights the two different climatic 
conditions experienced within Australia: the hot dry conditions of the south (Adelaide, Melbourne) and the hot wet 
conditions of the north (Darwin, Brisbane). The ambient temperature recommendation alone is not suitable for the hot 
humid environments of subtropical and tropical regions. 
 
Children are incorrectly believed to be at an increased risk of heat illness, compared to adults. Despite physiological 
(sweating response) and anatomical (BSA/M ratio) differences that might influence heat loss, recent research highlights 
that the thermoregulatory capabilities of children are not inferior to adults. There is also no reported increased incidence 
of exercise-related heat illness in children. Regardless, the high temperatures and humidity in subtropical and tropical 
regions of Australia increases the risk of heat illness for all individuals. The climatic conditions should not be used as a 
reason to exclude students from opportunities to be physically active. A management process involving staff, parents, 
students and other stakeholders should be undertaken to reduce risk, and only under extreme conditions should events 
be postponed or cancelled. Many administrators and teachers in schools are aware of the general risks of heat related 
illness. School staff must understand the mechanisms of escalating risk and be supported to undertake action to reduce 
the level of risk through appropriate policies, procedures, resources and action plans.  
 
Determining risk at the local level – Evidence based decisions and actions 
 
Schools can develop proactive procedures for monitoring conditions during curricular and co-curricular activities offered 
both on and off campus. These activities could include physical education classes, intra-school sport, inter-school sport, 
recreational activities, out of school hours programs and spontaneous play during breaks. The SMA heat illness policy 
statement and guidelines provide recommendations for managing risk of heat illness during physical activity. This section 
will provide examples of actions that can be taken at the school level to make informed and justifiable decisions.  
 
For schools in tropical and subtropical locations, determining WBGT for comparison with the SMA WBGT index (Table 2) 
supports an evidence based approach to determining and managing heat illness risk. WBGT can be monitored at the 
local level by recording three separate temperature readings. These three temperature readings include ambient 
temperature (Ta), natural wet-bulb temperature (Tnwb) & black globe temperature (Tg). Ta is measured using a 
thermometer in the shade (shielded from radiation) whereas Tg and Tnwb are measured using thermometers that are not 
shielded from wind or solar radiation. The three readings represent the combined effects of air temperature, humidity, 
solar radiation and airflow (Australian Government, Bureau of Meteorology, 2009). WBGT can also be estimated when all 
of the meteorological information listed above is not available. Table 5 outlines five different methods for determining 
WBGT and estimated WBGT at the local level. Each of the methods have been critiqued to indicate potential advantages 
and disadvantages. 
 
The SMA WBGT index (Table 2) indicates appropriate strategies for minimising risk. School policies, procedures and 
action plans should recognise the principle of escalating risk. That is, up to the extreme risk category, increasing levels of 
modification can be implemented, appropriate to the level of risk. When climatic conditions demonstrate an extreme level 
of risk, alternative activities (e.g. aquatic) may be offered where practical. Under the same conditions, scheduled sporting 
events may need to be delayed pending ongoing risk assessment, or postponed. It should also be noted that a proactive 
approach to heat illness should be encouraged (e.g. fluid availability, access to shade, clothing type) at all levels of risk, 
for all stakeholders, rather than a reactive response to higher levels of risk.  
 
Table 5. Determining risk at the local level 
 
Methods for determining risk Potential advantages Potential disadvantages Estimated expenditure 
Method 1 – Observations from the closest BOM weather 
station 
1. BOM website www.bom.gov.au 
Home page > State / Territory > Weather Observations (All latest 
weather observations) > Thermal comfort observations. 
2. Find the closest weather station from the list, then compare 
the estimated value for WBGT sun (°C) with the SMA WBGT 
index guidelines (refer Table 2). 
 
• Information is regularly 
updated. 
• No financial outlay. 
• Estimated WBGT based 
upon moderately high solar 
radiation in light wind 
conditions. Less accurate 
during cloudy or windy 
conditions & when the sun is 
close to or below the horizon. 
• Could be variations 
between local conditions and 
those observed at the closest 
BOM weather station. 
Nil 
Method 2 – Use local ambient temperature and relative 
humidity to estimate WBGT 
1. Measure ambient temperature and measure or estimate 
relative humidity using either of the two types of equipment listed 
below (measurement taken in the shade, one metre above 
ground level and away from radiant heat sources). 
• Digital thermometer/hygrometer. 
• Psychrometer (dry-bulb thermometer & wet-bulb thermometer). 
2. If using a psychrometer, estimate relative humidity by using a 
psychometric chart. 
3. Determine the estimated WBGT from ambient temperature 
and relative humidity via one of the steps below. 
• Enter data into the WBGT formula. 
• Use the Steadman conversion table (www.bom.gov.au) 
• Enter data into the spreadsheet available. 
• Local value for WBGT 
(estimated). 
• Cost effective method. 
• Estimated WBGT. 
• Greater number of steps 
than other methods. 
 
$30 – 100 
(AUD) 
Method 3 – Measure WBGT locally (estimated value) 
1. Use a handheld device (e.g. Kestrel 3500) to produce an 
estimated WBGT reading. 
2. Compare the reading with the SMA WBGT index guidelines 
(refer Table 2). 
 
• Instantaneous value for WBGT 
(estimated) – No requirement for 
conversion tables or formulas. 
• Observations reflect conditions 
at the site. 
• Portable (can be used for off-
campus activities). 
• Must be calibrated regularly 
to maintain accuracy. 
• Estimated WBGT. 
$200 – 600 
(AUD) 
 
Method 4 – Measure WBGT locally (true value) 
1. Use a handheld device to produce a true WBGT reading. 
2. Compare the reading with the SMA WBGT index guidelines 
(refer Table 2). 
 
 
• True WBGT. 
• Instantaneous value for WBGT 
– No requirement for conversion 
tables or formulas. 
• Observations reflect conditions 
at the site. 
• Portable (can be used for off-
campus activities). 
• Must be calibrated regularly 
to maintain accuracy. 
 
$300 – 5000 
 (AUD) 
 
Method 5 – Observations from a school weather station 
1. Measure or calculate WBGT from local data (ambient 
temperature, humidity, solar radiation and airflow) collected via a 
weather station set up according to manufacturer specifications. 
 
• True WBGT (measures air 
temperature, humidity, solar 
radiation and airflow). 
• Curriculum applications (e.g. 
science or geography).  
• Fixed location - Cannot be 
used for off campus 
activities. 
• Must be calibrated regularly 
to maintain accuracy. 
$1000 – 
10000 (AUD) 
 
 
Conclusion 
 
Recent research highlights that when ambient temperature is ≤38°C, the thermoregulatory capabilities of children are not 
inferior to adults, despite physiological (sweating response) and anatomical (BSA/M ratio) differences. An ability to make 
appropriate decisions to protect the health and safety of children, adolescents and adults during school activities involving 
physical activity is necessary. If schools make decisions that are not supported by evidence aligned with guidelines, they 
could be limiting opportunities for physical activity through unnecessary cancellation, or risk the health and safety of all 
parties by not offering appropriate provisions or making necessary modifications in line with the level of risk. This paper 
has outlined five possible methods for collecting data to support evidence based practices for children, adolescents and 
adults at the school level. These methods should be carefully reviewed to determine the most appropriate actions for 
specific school contexts in order to prevent physical activity induced heat illness. 
 
 
References 
 
Abbott, R., Macdonald, D., Mackinnon, L., Stubbs, C., Lee, A., Harper, C. & Davies, P. (2007). Healthy Kids Queensland 
 Survey 2006. Brisbane: Queensland Health. 
 
Adcock, M., Bines, W., & Smith, F. (2000). Heat-related illnesses, deaths, and risk-factors – Cincinnati and Dayton, Ohio, 
 1999, and United States, 1979-1997. Morbidity and Mortality Weekly Report, 49 (21), 470-473. 
 
American College of Sports Medicine. (1984). Prevention of thermal injuries during distance running. Position stand. 
 Medical Journal of Australia, 141 (12-13), 876-879. 
 
Armstrong, L., Casa, D., Millard-Stafford, M. Moran, D., Pyne, S., Roberts, W. (2007). Exertional heat illness during 
 training and competition. Medicine and Science in Sports and Exercise, 39 (3), 556-572. 
 
Armstrong, L. & Maresh, C. (1995). Exercise-heat tolerance of children and adolescents. Pediatric Exercise Science, 7 
 (3), 239-252. 
 
Australian Government, Bureau of Meteorology. (2009). About the WBGT and Apparent Temperature Indices. Retrieved 
 25 March, 2009 from http://www.bom.gov.au/info/thermal_stress/. 
 
Australian Government, Department of Health and Ageing. (2004a). Get out and get active: Australia’s physical activity 
 recommendations for 5 – 12 year olds. Canberra: Australian Government Publishing Service. 
 
Australian Government, Department of Health and Ageing. (2004b). Get out and get active: Australia’s physical activity 
 recommendations for 12 – 18 year olds. Canberra: Australian Government Publishing Service.  
 
Australian Institute of Health and Welfare. (2008). Australia’s Health 2008. Canberra: Australian Institute of Health and 
 Welfare. 
 
Bauman, A., Bellew, B., Vita, P., Brown, W. & Owen, N. (2002). Getting Australia active: Towards better practice for the 
 promotion of physical activity. Melbourne: National Public Health Partnership.  
 
Brun, S., & Mitchell, G. (2006). The incidence of heat illness in the child athlete in Cairns Far North Queensland Australia 
 and the associated variables. Medicine and Science in Sports and Exercise, 38, S111. 
 
Donoghue, A., Sinclair, M. & Bates, G.  (2000). Heat exhaustion in a deep underground metalliferous mine. Occupational 
 and Environmental Medicine, 57 (3), 165-174. 
 
Falk, B. (1998). Effects of thermal stress during rest and exercise in the paediatric population. Sports Medicine, 25 (4), 
 221-240. 
 
Greaves, I., Porter, K., Hodgetts, T. & Woolard, M. (2006). Emergency care: A textbook for paramedics (2nd ed.). 
 Edinburgh: Saunders/Elsevier.  
 
Inoue, Y., Kuwahara, T., & Araki, T. (2004). Maturation- and aging-related changes in heat loss effector function.  
 Journal of Physiological Anthropology and Applied Human Science, 23 (6), 289-294. 
 
Kamijo, Y. & Nose, H. (2006). Heat illness during working and preventive considerations from body fluid homeostasis. 
 Industrial Health, 44 (3), 345-358. 
 
Kawahata, A. (1960). Sex differences in sweating. In H. Yoshimura, K. Ogata & S. Itch (Eds.), Essential Problems in 
 Climatic Physiology (pp. 169-184). Kyoto, Japan: Nankodo. 
 
Nakai, S., Itoh, T., & Morimoto, T. (1999). Death from heat-stroke in Japan: 1968-1994. International Journal of 
 Biometeorology, 43 (3), 124-127. 
 
Pickering, E. & Tuck, M. (1997). Heat: Sources, evaluation, determination of heat stress and heat stress management. 
 Mining Technology, 79, 147-156. 
 
Rowland, T. (2008). Thermoregulation during exercise in the heat in children: old concepts revisited. Journal of Applied 
 Physiology, 105 (2), 718-724. 
 
Sports Medicine Australia. (2007a). Hot Weather Guidelines. Accessed 25 March, 2009 from 
  http://www.sma.org.au/pdfdocuments/Hot%20Weather%20Guidelines%20web%20download%20doc%202007.pdf. 
 
Sports Medicine Australia. (2007b). Preventing Heat Illness in Sport. Accessed 25 March, 2009 from 
 http://www.sma.org.au/pdfdocuments/Heat%20Policy%20updated%202007.pdf. 
 
Yaron, M., & Niermeyer, S. (2004). Clinical description of heat illness in children, Melbourne, Australia - A commentary. 
 Wilderness and Environmental Medicine, 15 (4), 291-292. 
 
Author’s notes 
Mr Hugh Shannon is a member of the Australian Council for Health, Physical Education and Recreation (ACHPER) and 
the Institute of Health and Biomedical Innovation (IHBI). He is an Associate Lecturer in Health and Physical Education 
pedagogy, with secondary school Health Education, Physical Education and Science teaching experience and 
Queensland College of Teachers (QCT) registration. 
 
Dr Ian Stewart is a Certified Strength and Conditioning Specialist (CSCS), and is a member of the American College of 
Sports Medicine (ACSM) and the Institute of Health and Biomedical Innovation (IHBI). He is a Senior Lecturer in Exercise 
Physiology with research interests in cardiovascular dynamics including temperature regulation. 
 
Ms Kelly Stewart is an Associate Lecturer in Nutrition & Dietetics within the School of Public Health at QUT. She 
previously worked at Nutrition Australia (Qld Division) where she was involved with the Nutrition in Schools Advisory 
Service.  Her role included the development and implementation of nutrition and physical activity programs for school age 
children. Kelly also worked at the Australian Institute of Sport (AIS) as a Sports Dietitian. 
 
 
